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(54) TIME PERIOD S 1 

(7il) We, Wagner Electric Corpora- 
tion, a corporation of the :State of Delaware, 
having its offices at 1 Summer Avenue, 
Newark, 'New Jersey, United States of 
5 'America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the ■following statement : — 

10 The present invention relates to control cir- 
cuitry for energizing a load substantially in- 
stantaneously upon detection of an input signal 
of a predetermined level and for continuing 
the energization of the toad for a predeter- 

15 mined length of time after removal of the 
aforementioned input signal. Hie circuit de- 
scribed herein which embodies this invention 
is designed to operate at a low voltage, viz. 
24 volts AC, and is particularly but not exclu- 

20 sively adapted to controlling the flow of water 
in a surgeon's scrub sink. In this particular 
application, it is desirable that the surgeon be 
able to control the flow of water without hav- 
ing to touch any manual controls. In addition, 

25 it is desirable that the surgeon be able to move 
away from the scrub sink for a brief period 
of time without cessation of the flow of water. 
The present invention is designed to fulfill 
both of these functions. 

30 According to the present invention there is 
provided a control circuit comprising: 

01) first and second power input terminals 
through which power is provided to said con- 
trol circuit; 

35 (2) first switching means having input and 
output .terminals and operative to control a 
first current path through said output termi- 
nals of said first switching means; 

(3) second switching means having input 
40 and output terminals and operative to control 

a second current path through said output ter- 
minals of said second switching means; 

(4) signal circuit means interconnecting said 
input terminals of said first and second switch- 

45 ing means and operative to cause said second 
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switching means to change its conductivity . 
state substantially simultaneously with a 
like change of conductivity state of said first 
switching means in response to application of 
a predetermined output signal across said in- 50 
put terminals of said first switching means; 
and 

(5) timing circuit means connected between 
said output terminals of said first switching 
means and said input terminals of said second 55 
switching means and, after being energised for 
a minimum period of time, operative for a 
variable predetermined period of time to main- 
tain said second switching means in the con- 
ductivity state caused by the application of 60 
said predetermined input signal .through raid 1 
signal circuit means, 

wherein when a source of alternating current 
power is connected to said power input termi- 
nals and a load is connected across 'the output 65 
terminals of said second switching means, said 
control circuit is operative to change the ener- 
gization state of the load during the period of 
application of said predetermined input signal 
and for said variable predetermined period of 70 
time thereafter. 

In the accompanying drawing : 

The single figure is a circuit diagram of 
the control circuit of the present invention. 

In the figure, -input terminals '10 and 12 75 
are connected to a voltage multiplier 14 which, 
when a 24 volt AC source is connected to the 
input terminals, produces a DC voltage of 80 
to I1O0 volts. This DC output of voltage multi- 
plier 14 and the 24 volt AC power are both 80 
applied to oscillator 16, which may be a capa- 
citance responsive circuit of the type described 
in copending 'British Patent No. 1,201,751 for 
example. An antenna 18 serves to detect the 
presence or absence of any person or object 85 
which would alter the capacitance to earth of 
the antenna, thereby effecting a decrease in 
the output of oscillator 16. In certain applica- 
tion, it may be desirable to "pot" or encapsu- 
late in electrical insulating material the com- 90 
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bined voltage multiplier 14 and oscillator 16 
as indicated by the dashed line surrounding 
same because of the higher voltage developed 
in these circuits. 

5 Since the various components or the oscilla- 
tor !16 would then be inaccessible, a variable 
capacitor 20 is connected between the antenna 
•18 and earth externally to .the encapsulated 
portion of the circuit in order to enable sensi- 

10 tivity adjustments of the oscillator 16. How- 
ever, it will be readily understood that the in- 
put signal could be provided by any one of 
a number of detection circuits. An AC-DC 
conversion circuit 22 provides DC power to 

15 an AC amplification section 24, which serves 
to amplify the output of oscillator 16. 

Complementary transistors 26 (NPN) and 
28 (PNP) are connected in the regenerative 
feedback configuration to form a negative-fir- 

20 ing switch 30, the base electrode of transistor 
28 comprising the gate electrode, the emitter 
of transistor 26 forming the cathode, and the 
emitter of transistor 28 forming the anode of 
the switch 30. A resistor 32 and a capacitor 

25 34 are connected in series between the base 
and the emitter of transistor 28 and comprise 
a bias circuit for the switch 30. A resistor 36 
is connected to the high line as shown in the 
figure and in the controlled current path to 

30 limit the magnitude of current flowing through 
the switch 30. The cathode of a diode 38 is 
connected to the cathode of the switch 30, and 
a load circuit comprising a capacitor 40 and 
a resistor 42 is connected in parallel between 

35 the anode of diode 38 and the anode of switch 
30. The cathode of a diode 44 is connected 
to the anode of diode 38. A variable resistor 
46 and a fixed resistor 48 are connected in 
series with one another and in parallel with 

40 capacitor 50, thereby forming a timing circuit 
which is connected between the anode of diode 
44 and earth or neutral line. 

Complementary transistors 52 (PNP) and 
54 (NPN) are connected in the regenerative 

45 feedback configuration to form a positive-fir- 
ine switch 56, the base of transistor 54 com- 
prising the gate electrode, the emitter of tran- 
sistor 52 comprising the anode, and the emitter 
of transistor 54 comprising the cathode of die 

50 switch 56. Resistor 58 and capacitor 60 are 
connected in series between the gate electrode 
of switch 30 and the gate electrode of switch 
56. A resistor 61 interconnects the gate elec- 
trode of switch 56 and the high side of timing 

55 capacitor 50. Diode 62 and resistor 64 are con- 
nected in series between the high line and the 
anode of switch 56, the anode of diode 62 
being connected to the high line. A filtering 
capacitor 66 is connected across the anode and 

60 cathode of switch 56. 

A winding 68 of a relay 70 is interconnected 
with the anode of switch 56 by a diode 72 
having its cathode connected to one terminal 
of winding 68, the other terminal 'being con- 

65 nected to the neutral line. Winding 68 is con- 



nected in parallel with a capacitor 74 which 
serves to maintain the required level of DC 
energising current when switch 56 is non-con- 
ductive and positive half waves of current pass 
through diode 72. 70 

Relay 70 further comprises contacts 76 and 
78 and an armature 80. A load 82 is connected 
between contact 78 and the neutral line. Arma- 
tures 80, which is connected to the high line, 
closes a current path 'through the load when 75 
winding 68 is energised. Capacitor 84 is con- 
nected between the neutral line and earth to 
provide a by-pass for transients appearing on 
the neutral 'Hne. # , 

The operation of the circuit shown in the 80 
drawing is as follows: 

When a source of 24 volt AC power is ap- 
plied between terminals 10 and -12, voltage 
multiplier »14 will provide an input of from 
80 to 100 volts DC to the oscillator ! 16, which 85 
is also connected to the high line. Oscillator 
116 is so adjusted that the output pulses, when 
amplified by the DC amplification section 24, 
are of sufficient magnitude and proper polarity 
(negative) to overcome the positive bias on the 90 
gate electrode of switch 30. This bias is pro- 
vided by capacitor 34 which is charged by 
breakdown current passing through resistor 36 
and across the emitter collector junction of 
transistor 26 and through resistor 32 during the 95 
positive half cycles of applied AC power. The 
voltage which may develop across capacitor 34 
is limited by the zener breakdown voltage of 
•the base-emitter junction of transistor 28 (ap- 
proximately 6 volts). Hence, switch 30 is nor- 100 
mally conductive during the negative half 
cycles of the power source, and will therefore 
shunt current from the timing circuitry during 
the negative half cycles. During positive half 
cycles, diodes 38 and 44 serve to block current iw> 
from the load and timing circuits. 

Switch 56 derives a firing signal from the 
square-wave vohage appearing at the gate 
electrode of switch 30 and is normally conduc- 
rive during the positive half-cycles. In addi- "V 
tion, diode 62 serves to prevent leakage current 
from passing across the emitter-collector func- 
tion of transistor 52, thus eUminating undesir- 
able alteration of the biasing signal provided 
to the gate electrode switch 56. Diode 62 also 115 
serves to reduce the duty cycle c! resistor 
64, thereby reducing the heat generated during 
circuit operation. m t 

The load circuitry comprising capacitor 4U 
and resistor 42 is necessitated by the low vol- i^u 
tage of the power source with which the circuit 
is designated to be employed. , 

When a change in capacitance to earth is 
sensed by antenna 1-8, the magnitude of the 
pulses generated by oscillator 16 is reduced be- 125 
low the minimum value required to overcome 
the positive bias of capacitor 34. Thus, switch 
30 is rendered non-conductive. The square 
wave which appeared at the gate of switch 30 
while periodically conductive no longer appears 130 
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and is therefore not transmitted to the gate 

■; electrode of switdi 56 through resistor 58 
and capacitor 60, thereby causing the second 
switch 56 to be rendered non-conductive sub- 

5 stantially concurrently with switch 30. Energis- 
ing current is no longer shunted past winding 
68 during the positive half cycles and therefore 
armature 80 will be moved against contact 78, 
thereby energising the load 82, 

10 'Meanwhile, charging current will flow 
through resistor 36 and diodes 38 and 44 to 
capacitor 50. The voltage which may be devel- 
oped across capacitor 50 is deteimined by die 
setting' of variable resistor 46 and the value cf 

15 fixed resistor 48. Charging of capacitor 60 
takes place rapidly, the magnitude of charging 
current being limited only by resistor 36. The 
negative voltage developed across capacitor 50 
is applied through resistor 61 to that gate elec- 

20 'trade of switch 56. Thus, on the scrub sink 
application, once the flow of water has been 
initiated, by energisation of had 8-2, the user 
unay leave the vicinity of the sink almost im- 
mediately and still have the desired delay in 

25 cut-off of the flow of water. 

When the output pulses from amplifier 24 
are increased to a sufficient magnitude to over- 
. come the bias of capacitor 34, switch 30 will 
again be rendered conductive and will there- 

30 fore shunt current from both the load and tim- 
ing circuitry. Capacitor 50 begins to discharge 
Through resistors 46 and 48, maintaining the 
switch 56 non-conductive until the voltage 
across capacitor 50 can no longer overcome 

35 the signal derived .from the gate electrode of 
conductive switch 30. The period of which the 
timing circuitry maintains switch 56 non-con- 
ductive after switch 30 is restored to its nor- 
mally conductive state may be varied by vary- 

40 ing the value of resistor 46 which controls both 
the level of charge and the rate of discharge 
of capacitor 50. When capacitor 50 has 
discharged sufficiently to enable switch 56 to 
return to its normally conductive state, energis- 

45 ing current will again be shunted past winding 
68 of relay 70 during the positive half cycles 
and load '82 will be de-energised. 
WHAT WE CLAIM IS:— 
1. A control circuit comprising: 

50 01) fi* 8 * second power input terminals 
through which power is provided to said con- 
trol circuit; 

(2) first switching means having input and 
output terminals and operative to control a 

55 first current path through said output termi- 
nals of said first switching means; 

(3) second switching means having input 
and output terminals and operative to control 
a second current path through said output ter- 

60 oninals of said second switching means; 

(4) signal circuit means interconnecting said 
input terminals of said first and second switch- 
ing means and operative to cause said second 
switching means to change its conductivity 

65 state substantially simultaneously with a like 



change of conductivity state of said first 
switching means in response to application of 
a predetermined input signal across said input 
terminals of said first switching means; and 

(5) timing circuit means connected between 70 
said output terminals of said first switching 
means and said input terminals of said second 
switching means and, after being energized for 
a minimum period of time, operative for a 
variable predetermined period of -time to .75 
'maintain said second switching means in the 
conductivity state caused by the application of 
said predetermined input signal through said 
signal circuit means, 

wherein when a source of alternating current 80 
power is connected to said power input termi- 
nals and a load is connected across the output 
terminate of said second switching means, said 
control circuk is operative to change the ener- 
gization state of die load! during the period 85 
of application of said predetermined input sig- 
nal and for said variable predetermined period 
of time thereafter. 

2. (A control circuit according to claim il, 
wherein said timing circuit means comprises 90 
capacitance means, an umdirectional low impe- 
dance charging ourrent path for said capaci- 
tance means, and a discharge path tor said 
capacitance means including variable resistance 
means. " 95 

3. The control circuit according to claim »1 
or claim 2 further including load circuit means 
coupled between said first switching means 
and said timing circuit means and operative 

to increase circuit efficiency when said applied 100 
alternating current power has a relatively low 
voltage level. 

4. The control circuit according to any of 
claims 1, 2 or 3 including rectification means 

in said second current path operative to pre- 105 
vent leakage current from altering the bias on 
said second switching means. 

5. The control circuit according to any of 
the preceding claims wherein each of first and 
second switching means is a thyristor or equi- 110 
valent element effectively having an anode, a 
cathode, and a gate electrode, said gate elec- 
trodes being interconnected by said signal cir- 
cuit means which are operative to cause said 
second switching means to open said second 115 
current palh substantially concurrently with 

the operating of said first current path. 

6. The control circuk according to any pre- 
ceding claim and further including output cir- 
cuit means including rectification means hav- 120 
ing its anode connected to the anode of said 
second switching means, and capacitance 
means connected between the cathode of said 
rectification means and the cathode of said sec- 
ond switching means, 125 

7. A control circuit according to any preced- 
ing claim wherein said circuit means includes 
an electromagnetic relay having a winding, an 
armature and first and second contacts, said 
winding being connected in parallel with said 130 
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capacitance means of said output circuit, and 
saM armature being connected to one of said 
power input terminals. 

8. The control circuit according to claim o 
and adapted for use with a low-voltage power 
source, said control circuit further compns- 

^1) a voltage multiplication circuit connected 
to said power input terminals; 

(2) a variable signal generating ciicim # con- 
nected to said voltage multiplication circuit 
and to the high power input terminal; t 

(3) an alternating current amplification cir- 
cuit connected between said variable signal 
generating means and said input terminals of 
said first switching means; and 

(4) conversion circuit means connected to 
said power input terminals and to said alter- 



nating-ourrent amplification means, and opera- 
tive to convert alternating-current power into 
direct-current power. m 

9. A control circuit as claimed in claim^ 8, 
wherein an electrically-insulating encapsulation 
is provided about the combined voltage multi- 
plication circuit and variable signal generating 
circuit. t 

10. A control circuit substantially as de- 
scribed with reference to the accompanying 
drawing. 

ELKINGTON AND FIFE, 
'Chartered Patent Agents, 
High Holborn House, 
52/54 High Holborn, 
(London, W.C1. 
Agents for the Applicants. 



Printed for Her Majesty's Stationery Office by the Courier Press, ^eamm^on Spa, 1971^ 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 
' which copies may be obtained. 



20 



25 



BEST AVAILABLE COPY 



i. 
I 

t 

J 1243436 COMPLETE SPECIFICATION 

1 SHEET Th J 5 i rovWn * a reproduction of 
the Original on a reduced scale 




BEST AVAILABLE COPY 



